This paper aimed to study and understand the mechanical phenomena of thermal elasto-plastic behavior on the dissimilar butt joint (Al 6061-T6 and STS304) by TIG assisted Friction Stir Welding. Heat conduction and residual stress analysis is carried out using in-house solver. Two-dimensional results of the heat distribution and residual stresses in dissimilar joint for particular tool geometry and material properties are presented. The predicted stress along longitudinal direction in Al 6061-T6 and STS304 are approximately between 12-15% of their respective yield strengths. A comparison is made between experimentally measured and numerically predicted equivalent residual stress values.
Introduction
A reliable method to join dissimilar materials would make it possible to make these joints in . When joining dissimilar materials, especially aluminum alloy to steel, the residual stresses produced are expected to be severe due to the frictional work and plastic deformation during FSW. The restraints exerted by rigid clamping used in FSW impede the contraction of the weld nugget and heat affected zone during cooling, thereby resulting in generation of residual stresses 4) . Therefore, to establish the quality and reliability of the welded structure, it is necessary to clarify the 연 구 논 문 For residual stress analysis, increment of strain based on plastic flow theory is adopted in the plastic region 12) .
Total strain is the summation of elastic, plastic and thermal strains and is given by By principle of virtual work, the relationship between the increment of the nodal force, and the nodal displacement, , is given by
Where stiffness matrix, (4) and nodal force due to initial strain,
e e e e + + = (6) where, is the increment of elastic strain, is the increment of plastic strain an is the increment of thermal expansion strain.
The total increment of stress is 
Analysis method and FE Model
The 2D heat input model for finite element analysis of dissimilar joint for particular tool geometry and material properties ( Fig. 1 ) is developed based on the heat transfer model described in previous work 13) . To obtain heat input model, volume of the tool is deducted from the weld nugget zone and the die cavity volume is deducted from extrusion zone. The calculated heat energy is input in to this heat input model in order to determine the heat conduction characteristics. Initially thermal analysis for dissimilar butt joint by TAFSW is carried out using 2D finite element model with temperature dependent material properties.
The computed temperature history in each node from the thermal analysis is input as body load to determine residual stress distribution. The change in material properties (heat conductivity, specific heat, density, heat expansion coefficients, etc.) with respect to temperature is considered in the calculations throughout the analysis 14) .
The residual stress characteristics during welding is predicted using fully constrained boundary The heat input to the model is calculated from the analytical equations of heat generation due to friction between tool and work piece, which is presented in authors previous work 15) .
The total heat generation for partial sliding/ sticking condition at the tool/matrix interface is given as 18) pinbottom pinsurface shoulder total Gaussian distribution is applied to the heat source and the surface heat flux of arc is given by 16 Table 1 . The optimum welding conditions and tool dimensions are given in Table 2 . In order to establish the feasibility of numerical analysis, welding residual stress by numerical simulation has been compared with experimentally measured welding residual stress of weldment using strain gauges. 
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Conclusion
The residual stress distribution in dissimilar The sign of longitudinal residual stresses were tensile in nature near stir zone.
